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STUDIES ON ITCHING
III. THE EFFECT OF TOPICAL HYDR0c0RTISONE ON PmJRITUS*
MILTON ROBIN, M.D. AND JOSEPH G. KEPECS, M.D.
The topical application of hydrocortisone is of benefit in some dermatologic
disorders, especially pruritus ani. An early manifestation of its value is a reduc-
tion in the pruritus. The mechanism of this antipruritic effect has not been
explained and a number of recent articles (1, 2, 3, 4, 5) do not even discuss the
possible mechanisms by which this might be accomplished. Rothman (6) believes
that the systemic administration of corticosteroids reduces itching only if the
underlying disease is itself influenced by the drug, and he believest that the
effects of topical hydrocortisone in reducing itching are secondary to the anti-
inflammatory action of the drug. Cormia (7) refers to the effect of ACTH on
some patients with ano-genital pruritus. In one patient the itch threshold (elicited
by histamine) on non-pruritic skin was unaffected by ACTH. He suggests that
ACTH may affect only the pruritic area or it might affect cortical reception of
itch stimuli.
Corticosteroids taken systemically have been observed to affect higher central
nervous functions (8, 9) and a frequent response is the development of a high
degree of euphoria. One may reason that if systemic corticosteroids have an
effect on the central nervous system, hydrocortisone applied topically might
have some analogous effect on the peripheral cutaneous sensory system. We,
therefore, investigated the question of whether the anti-pruritic effect of topical
hydrocortisone could be dependent on any measurable alteration of peripheral
skin sensation.
EFFECT OF TOPICAL HYDROCORTISONE ON SENSATION IN NORMAL SKIN
Sensation in normal skin was tested by stroking with cotton wool. We have
previously investigated this method (10, 11) and found that in a two-minute
test period in which a given area is continually stroked, in most subjects the
initial sensations of tickle or itch are replaced by sensations of touch.
There is considerable evidence that tickle, itch and pain are all sensations
mediated by the cutaneous pain system. The data supporting this are well
summarized by Rothman (6). In central nervous system lesions involving pain
and temperature pathways, in which touch is perfectly preserved, tickle and
itch are lost along with pain. Bickford (12) observed in a cordotomy case that
pinprick and tickle were lost in the affected area. Histamine puncture produced
neither spontaneous itching nor itchy skin. Therefore, tickle, itchy skin, spon-
taneous itch and pain are carried by the anterolateral tracts in the spinal cord,
for it is these which are divided at cordotomy.
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Zotterman (13) studied the axone potentials of the saphenous nerve of the
cat in response to tactile and noxious stimuli to the skin. He found that large,
fast-conducting fibers mediate touch. Tickling and itching sensations are medi-
ated by activity of thin, slow-conducting C fibers. The gradual transition of
tickling and itching into burning sensations depends upon quantitative changes
in the fine nerve fibers. Graham (14) and his associates investigated itch using
cowhage (itch powder) as the stimulus. They conclude that the sensation of
cutaneous tickle does not differ qualitatively from itch except by the addition
of an awareness of movement, and is mediated by the same neural structures
that transmit pain.
In five sets of preliminary experiments on several different subjects 1 %
hydrocortisone and aquaphor was rubbed into one antecubital area, while a
plain aquaphor (control) was rubbed into the comparable area of the opposite
side. In four more preliminary experiments 1 % hydrocortisone acetate ointment
was used on one forearm and the ointment base on the other for control.* The
ointments were rubbed in by one of us (MR) for 30 seconds and the subject did
not know which was being applied. Two minutes of cotton stroking of both
areas to which the ointments (hydrocortisone and control) had been applied
was performed 5 minutes after application. This gave the following results:
More intense itch or tickle response on hydrocortisone side 6
More intense itch or tickle responses on the control side 1
Bilaterally equal responses 2
The result suggested the surprising possibility that hydrocortisone might even
lower the itch tickle threshold in normal skin. To eliminate possible sources of
error we adopted the following procedure. A simple apparatus was devised
which enabled us simultaneously to stimulate (tickle) comparable areas on both
forearms. Our secretary filled 3 jars labled , 1, 2, and 3 with 1 % hydro-
cortisone acetate, 21/ % hydrocortisone acetate and ointment base. The contents
of each jar were known only to her. On each volar surface two test areas, an
upper and a lower forearm area were used. The ointments were rubbed in by
one of us (MR) for 30 seconds. The areas were tested by two minutes of double
simultaneous stimulation during which the subject was requested to report
sensations and to compare the two sides. The following protocol of applying
the ointments was used. (Numbers refer to jar numbers.)
Left Forearm Right Forearm
Series A Upper
Lower
1
1
2
1
Series B Upper
Lower
1
2
3
2
Series C Upper
Lower
2
3
3
3
*llydrocortisone Acetate (Cortef) Upjohn Co. The ointment base was supplied by
courtesy of Upjohn Co.
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Each series was applied to a separate subject. Eath area (upper and lower)
was tested twice, about 5 and 20 minutes after the application of the ointment.
Each phase was repeated 3 times on different subjects. Thus a total of 36 tests
were performed on 9 subjects. Results of these tests were that sensations were
bilaterally equal 25 times, and the differences in the remaining 11 tests were
entirely random. It was therefore impossible to come to any conclusion from
these experiments as to which jar contained which ointment.
Conclusion: Hydrocortisone acetate ointment in 1 % and 23/ % strengths
topically applied, tested by cotton stroking, has no effect on sensation in normal
skin.
EXPERIMENTS ON EFFECT OF HYDROCORTISONE ON ITCHING SKIN
After some preliminary experiments the following technic was employed.
The secretary filled two jars, A and B, with 1 % hydrocortisone acetate and the
corresponding base. Part way through the experiment the 1 % hydrocortisone
was changed to 23/ %. The contents of each jar were unknown to the experi-
menters. Our subjects, all cooperative scientific personnel (psychologists and
psychiatric residents mainly in the 20—40 age range), were given the jars to
take home and instructed to rub ointment A on one forearm, ointment B on
the other, on arising and to note which side was which. They had no knowledge
of what was in the jars and they did not report to the experimenters which side
was rubbed with A and which with B until the particular experiment was con-
cluded. Generally, testing was performed about 2 hours after the ointments were
applied. Itching was induced by pricking 3'jooo histamine into the skin with a
25 gauge needle. The drop of histamine solution through which the needle
passed was wiped off after 30 seconds and each side was tested separately. The
following were noted:
I. Spontaneous itch. The course of the subject's spontaneous subjective reac-
tions to the histamine was noted over a period of 5 minutes.
II. Itchy skin was tested at the end of the 5-minute period as follows: 2 minutes
each of cotton stroking of wheal and flare were done and the subject was re-
quested to report his sensations. Then 2 minutes each of light finger rubbing of
the wheal and flare were done and the sensations elicited were reported.
III. The diameter of the wheal and flare were measured after itchy skin testing
was done.
IV. A prediction was made by us as to which side had been anointed with
hydrocortisone and which with base. This prediction was made chiefly on the
presence or absence of itchy skin, but differences in spontaneous itch were also
considered.
Our findings are summarized in the following table:
Effect of hydrocortisone on sensations elicited by a histamine wheal
Number of different experiments 18
Number of different subjects 16
Number of experiments using base and 1% hydrocortisone acetate 12
Number of experiments using base and 23% hydrocortisone acetate 6
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Results:
Spontaneous itch greater on control side 5
Spontaneous itch greater on hydrocortisone side 5
Spontaneous itch bilaterally equal 8
Wheal—larger on base side 5
Wheal—larger on hydrocortisone side 8
Wheal—bilaterally equal
Itchy skin—more intense on base side 8
more intense on hydrocortisone side 4
bilaterally equal 6
Predictions:
Correct 9
Incorrect 6
Unable to predict 3
CONCLUSIONS
The test we have employed in our limited group of subjects indicate that
topical hydrocortisone appears to have no effect on (1) spontaneous itch elicited
by the histamine wheal; (2) on the size of the histamine wheal; and (3) on itchy
skin. (4) We were unable to predict on which side hydrocortisone was used and
on which the control ointment.
ITCHY SKIN
Certain observations on itchy skin which we made during the course of these
experiments are worth mentioning. Rothman (6) states that "from the clinical
point of view, probably the most important result of experimentation in this
field has been the distinction between 'spontaneous itch' and 'itchy skin'." The
phenomenon of "itchy skin" was originally described by Bickford (12). He
punctured histamine into the skin. Itching beginning at the point of puncture
is called spontaneous itching. When the skin widely surrounding the puncture
is gently rubbed it gives an abnormal itching sensation. This is called itchy skin.
"Itchy skin has been found around all itching lesions examined, whether occur-
ring naturally or produced deliberately. It is, therefore, considered to be an
essential part of the itch sensation." All of Bickford's experiments were performed
on at least 3 subjects, one of whom was himself.
Our observation was that itchy skin is not a constant phenomenon elicited
by the puncture of histamine into the skin. It was elicited first by cotton stroking
and then by finger tip rubbing in the area of the flare, each of 2 minutes duration.
The cotton stroking was done 5 minutes after histamine was pricked into the
skin and the finger tip stroking about 9 minutes after histamine puncture.
(Bickford states itchy skin begins a minute after histamine puncture, and
reaches its maximum in about 10 minutes. Thus, finger rubbing—Bickford's
method—was used at a time when itchy skin should be near its maximum.)
We found a wide variation in responses. In some subjects no itchy skin was
elicited bilaterally. In some it was very mild and of brief duration, perhaps a
few seconds of the entire 2-minute test period; in others it was very intense and
even painful. One of our subjects was tested twice and, in both instances, itchy
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skin was absent bilaterally. Another subject tested on two occasions a couple of
months apart showed identical, extremely intense reactions. Stroking the area
of itchy skin produced a painful sensation. A simple rating of itchy skin responses
of our 16 subjects was done with the following results:
Itchy skin absent 2
Itchy skin—mild to moderate 12
Itchy skin—severe 2
This suggests that the presence of itchy skin (in non-dermatological patients)
follows a normal distribution pattern. Our clinical impression is that these differ-
ent responses correlate with observable personality differences in the subjects.
People whose responses to internal or external stimuli are highly controlled
appear to be those who do not develop itchy skin. People whose overt responses
to internal or external stimuli are very intense are probably those who develop
severe itchy skin responses. Clinical psychiatric correlations with itchy skin
and related phenomena are presented in detail in another publication (11).
SUMMARY AND CONCLUSIONS
1. Topical application of hydrocortisone has no effect upon the sensations in
normal skin elicited by cotton stroking.
2. Topical hydrocortisone applied about 2 hours prior to the production of
a histamine wheal has no constant effect upon (a) spontaneous itch, (b) size of
histamine wheal, (c) itchy skin.
3. Itchy skin responses vary from person to person and they are not a con-
stant accompanyment of the histamine wheal. The degree of itchy skin response
appears to be related to certain personality characteristics of the subjects.
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